Supporting Material and Methods:
Chaperone activity assays -To investigate the chaperone activity of mTXNPx, 100 nM luciferase (Promega), 100 nM citrate synthase (Sigma-Aldrich) or 150 nM malate dehydrogenase (Roche) were incubated in 40 mM HEPES, pH 7.5 at 41.5°C, 43°C or 45°C, respectively, either in the absence or presence of a 20:1 molar ratio of mTXNPx red or mTXNPx ox . To prepare mTXNPx red , mTXNPx ox was incubated in the presence of 5 mM DTT or its physiological reducing system consisting of 200 µM NADPH, 0.5 U/ml L. infantum trypanothione reductase (TR), 50 µM trypanothione disulfide (TS 2 , Bachem) and 2.5 µM L. infantum tryparedoxin 2 (TXN2) for 30 min at 30°C. To test the influence of mTXNPx red on chemically denatured client proteins at non-stress temperatures, 12 µM citrate cynthase (CS) was incubated for 12 h in 6 M Gnd-HCl or for 4-5 hours in 5 M urea using 40 mM HEPES, pH 7.4 as buffer. Then, CS was diluted to 75 nM (from Gnd-HCl) or 80 nM (from urea) into 40 mM HEPES, pH 7.5 at 30°C in the absence or presence of mTXNPx red . Light scattering was measured using a fluorescence spectrophotometer (Hitachi F4500) equipped with a temperaturecontrolled cuvette holder and stirrer (λ ex/em 360 nm, slit widths 2.5 nm).
Size exclusion chromatography -To determine the redox dependent oligomerization state of mTXNPx, size-exclusion chromatography (SEC) was performed. Briefly, 125 µg wild-type or mutant mTXNPx red or mTXNPx ox was applied onto a Superose 12 column, pre-equilibrated with 0.1 M sodium phosphate buffer pH 7.2, 150 mM NaCl. In the case of mTXNPx red, the buffer was supplemented with 1 mM DTT to prevent reoxidation of the proteins. Calibration of the column was performed using commercially available molecular mass standards. The concentration of reduced and oxidized wild-type mTXNPx in the peak area was calculated. Briefly, the average peak concentration of each eluting species on the chromatogram was calculated integrating the area below each peak (at the peak maximum ± 0.5 ml retention volume) using the Origin software (OriginLab, Northampton, MA). Then the percent area (%p) of each peak compared to the total area of the entire chromatogram was determined, and the average peak concentration (c a ) of monomeric mTXNPx was calculated using the following equation:
where n t is the total amount of loaded mTXNPx (i.e.,125 µg) and M r depicts the molecular weight of monomeric mTXNPx.
Isothermal Titration Calorimetry (ITC)
-ITC experiments of mTXNPx red and mTXNPx ox were conducted as previously described for other Prx members (1) using an iTC200 (Malvern Instruments Ltd., Malvern, UK). mTXNPx red or mTXNPx ox were dialysed overnight against 50 mM sodium phosphate buffer, pH 8 supplemented with 1 mM DTT in case of mTXNPx red . mTXNPx red (50 µM) or mTXNPx ox (100 µM) were loaded into a syringe and titrated into a cell containing the same buffer equilibrated at 25°C. In order to allow the dissociation of mTXNPx to reach equilibrium in the cell, the injection interval was set to 840 sec for the reduced and 600 sec for the oxidized protein, with an initial delay time of 60 sec. The solution was stirred with 1,000 rpm, and the reference power was set to 10 µcal s -1 at high feedback mode. After each experiment, the instrument was washed as recommended by the manufacturer. Data analysis was conducted using a plugin for the software Origin (OriginLab, Northampton, MA) provided by the manufacturer. The heat of dilution from a buffer to buffer injection was not subtracted from the data since no heat change was observed.
The critical transition concentration (CTC) was calculated as described (1, 2) . The reaction enthalpy of the decamer dissociation was calculated as the average of the integrated heat pulses (cal per mol mTXNPx monomer) of all injections before reaching the CTC. The first injection was incomplete and therefore disregarded.
Determination of the intracellular concentration of mTXNPx -Protein extracts of L.
infantum stationary phase promastigotes (cultured as described in the main text) and axenic amastigotes (3) were used to estimate the total in vivo concentration of mTXNPx. Recombinant purified mTXNPx was used as standard. Proteins were separated using a reducing SDS-PAGE and blotted onto a nitrocellulose membrane.
The blot was then incubated with polyclonal anti-mTXNPx rabbit serum (dilution 1:1000). Anti-rabbit IgG conjugated with horseradish peroxidase (dilution 1:10000;
Molecular Probes) was used as secondary antibody. The immuno-reaction was detected with Clarity TM western ECL substrate (Biorad) and imaged in a ChemiDoc TM XRS+ imagining system (BioRad). Band intensities were quantified using the Image Lab TM software (BioRad). Concentration of mTXNPx in the different stages of parasite life cycle was estimated based on reported cell volumes (4, 5) .
Negative Staining EM -mTXNPx red (10 µM) alone, luciferase (1 µM) alone, or a mixture of mTXNPx red and luciferase were first incubated on ice. Then, the samples were split and incubated for 2 min at room temperature before they were transferred either to 30°C or slowly heated from 30°C to 42°C for 10 min to allow complex formation. All samples were centrifuged at 16,100 xg for 30 min at 4°C to remove potential aggregates. Proteins in the soluble supernatant were then negatively stained using 0.75% (w/v) uranyl formate (pH 5.5-6.0) on 400-mesh carbon-coated copper grids (Pelco) as described in the main text. Samples were imaged under low dose conditions using a G2 Spirit TEM (FEI) operated at 120 keV. Micrographs were taken at 52,000x magnification with 2.16 Å per pixel using a 4k x 4k CCD camera (Gatan). 
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